pennsylvanicus in a defined medium.
A certain fraction on the chromatogram showed remarkably promoting effect on both the acid productivity and the growth of the organism. And such effect of the fraction was much stronger than that of N-acetyl-D-glucosamine which had been known as "Bifidus Factor" Browning reaction has long been an im portant problem in the field of food science, and it includes both enzymatic and non-enzy matic reactions. A number of studies on the mechanism of the browning reaction were also carried out, and those were reviewed by Reynolds. 3) Authors" studied on the prevention of the browning reaction between L-lysine mono hydrochloride and D-glucose from the food technological standpoint.
On the way, it was found that some thin-layer chromatographic fractions of the reaction mixture still showed L-lysine activity in the microbioassay using an L-lysineless mutant of Leuconostoc mesenteroides P-60. Therefore, the authors further examined the effect of such reaction products on the growth of another lactic acid bacteria, i.e., Lactobacillus bifidus var. pennsylvanicus, which was isolated by Gyorgys' from the stools of nurslings.
It was noteworthy that this variant showed only scant or undetectable growth in the regular semisynthetic medium, but it would easily grow in the medium 1) L. C. Maillard, Compt. rend., 154, 66 (1912 Table I . This double-strength basal medium except ascorbic acid was autoclaved under 1 kg/cm2 of steam pressure for 10 min.
Ascorbic acid solution was sterilized separately by Seitz-filtration, and added to other components so as to make its concentration 0.1% in the single-strength medium. c) Seed culture.
In a sterilized cotton-plugged centrifuge tube 4 ml of autoclaved double-strength basal medinm, 4 ml of sterilized ascorbic acid solution (2mg/ml, pH 6.5) and 0.16 ml of autoclaved skimmed human colostrum were asceptically transferred. From this titration num ber and that of the blank test, the amount of the acid produced was calculated. RESULTS 1. Thin-layer chromatographic patterns of amino carbonyl reaction products from L-lysine and Dglucose.
Thin-layer chromatography of the amino carbonyl reaction mixture from L-lysine and D-glucose was carried out as described before, and the chromatographic patterns were ex amined by visible brown color, fluorescence under ultraviolet irradiation at 3,600 A and color development by the Elson-Morgan reac tion. As shown in Fig. 1, a Every sample showed more or less growthpromoting effects on the test organism (B. F. activities). Among them, No. 5 fraction showed the highest B. F. activity.
Therefore, the growth-promoting effect of No. 5 fraction was compared with those of human colostrum and N-acetyl-D-glucosamine which had been known as B.F.-active substance.
As shown in Fig. 3 , No. 5 fraction support ed much higher growth level of the test organism than N-acetyl-D-glucosamine even though the effect was still lower than human colostrum.
It was, however, strange that the reaction mixture itself did not show such significant growth-promoting effect when it was examined in the similar way. 
DISCUSSION
Lactobacillus bifidus was first isolated from feces of breast-fed infants by Tissier.11) This organism was highly specific in its require ments of nutrients, strictly anaerobic, resistant to acids, and showed polymorphic property, and produced lactic and acetic acids from lactose. It was also known that there was significant differences between breast-fed in fants and bottle-fed infants with regards to the intestinal pH, intestinal flora, the rate of diseases and mortality.
Intestinal flora of breast-fed infants mainly consists of Lactobacillus bifidus, but that of bottle-fed infants consists of Lactobacillus acido philus, Escherichia coli, Enterococci and so on.
Norris et al.12) also recognized the predomi nancy of L. bifidus in the stools of breast-fed infants, and suggested that it might prevent intestinal disorders caused by other bacteria.
Later, Gyorgy5) isolated a special variant of L. bifidus from the feces of breast-fed infants, and named it L. bifidus var. pennsylvanicus.
This organism required special growth factor in human milk.6) Therefore, this special growth factor has been called "Bifidus Factor" The distribution of the bifidus factor among natural materials were extensively studied, They concluded that some chelating agents were produced by auto claving glucose in the culture media, and such chelating agents accelerated the microbial utilization of iron by excluding the harmful effects of some other metals such as manga nese, copper and zinc.
In the present paper, it was proposed that some thin-layer chromatographic fractions of the amino-carbonyl reaction mixture from Llysine and D-glucose showed significant growthpromoting effect for L. bifidus var. pennsyl vanicus. At present, the mechanism of the growth promotion by such products was not known. It might be chelating action of the reaction product as Nakayama reported.
It was also still unknown that the amino 
